differentiate between an intact intrauterine gravidity and missed abortion or extrauterine pregnancy (Fritz and Guo, 1987; Kadar The degree to which the relative rise of serum human and Romero, 1987) .
chorionic gonadotrophin (HCG) concentration was related
Although theoretically a relationship between vital trophoto proliferative cell activity and the biological vitality blast cells and serum HCG production is plausible, no study of tubal pregnancy was investigated. Salpingectomy was so far has evaluated serial serum HCG values in relation to the performed in 15 patients diagnosed as having non-ruptured biological and endocrinological activity of tubal pregnancies. tubal pregnancy. Serum HCG was evaluated twice preoperThis study was set up to investigate the degree to which atively, with a 48-h time interval. Proliferative cell activity the relative rise of serum HCG values is correlated to the was measured through the use of the cell proliferation proliferative activity and endocrinological activity of trophomarker 'Ki-67'. A significant correlation between the relatblast cells in tubal pregnancies. Proliferative cell activity was ive increase in HCG over a 48-h period, independent of measured by means of 'Ki-67', which is an antibody responding the initial serum HCG value, and the biological cell activity to nuclear proteins. Ki-67 has previously been described as a of the trophoblast was shown. Furthermore, it became suitable marker for cell proliferation and marks cell nuclei in evident that cell activity was also correlated to the the G1, S, and G2 phases, as well as during mitosis (Cheung intracellular HCG of the trophoblast. The relative increase et al., 1993) . As HCG production may be related to trophoblast in serum HCG over a period of 48 h can serve as a cell activity, we compared the proliferative cell activity to the parameter for the biological activity of the trophoblast in intracellular HCG level (ICC) of the trophoblast and to the tubal pregnancies.
serum HCG increase. 1993; Stovall and Ling, 1993) .
Sections were cut for immunohistochemical preparation, mounted on
In the case of PGF 2α treatment, the preoperative human aminopropyltriethoxysilane-coated glass slides and dried at 60°C for chorionic gonadotrophin (HCG) threshold value for successful 1 h. After deparaffinizing and rehydrating a standard streptavidinoutcome is reported to be Ͻ2500 mIU/ml serum. Higher initial biotin-peroxidase complex (Amersham, London, UK) technique was HCG values obviously reduce the success rate dramatically applied (Maddox et al., 1986) . The cell proliferation marker antigen Ki-67 was revealed by high pressure antigen retrieval at 120°C in (Klein et al., 1995) . With regard to MTX therapy, Stoval and target-unmasking fluid (Kreatech, Amsterdam, The Netherlands) for (BioGenex Lab., San Ramon, CA, USA) was used. Immunostaining was performed with a StrAviGen MultiLink and High Performance 10 min (Auld, 1994; Hacker and Danscher, 1994) . Mouse monoclonal antibodies to 1:30 (Dianova, Hamburg, Kit (BioGenex Lab.) . After reaction, a 3-amino-9-ethylcarbazole formed a reddish-brown end product demonstrating the HCG antibody. Germany) and biotinylated anti-mouse IgG (Amersham, London, UK) were used. The peroxidase label was revealed using diaminobenzidineThe slides were then counterstained with haematoxylin. The positive clone reactions were evaluated in the intermediate and the syncytiotrotetrahydrochloride (Sigma, St Louis, MO, USA) in the presence of hydrogen peroxide, to yield a brown product in labelled nuclei, which phoblast cells. Appropriate positive and negative controls were carried out. Samples were then analysed semi-quantitatively by a modified were lightly counterstained with haematoxylin for visualizing and differentiating the cytotrophoblast. The immunostaining results were scoring scheme (Mazur and Kurman, 1994) . The semiquantitative scoring represents a proportion of positively stained cells (brown analysed semi-quantitatively by estimation of the average frequency of positively labelled cytotrophoblastic nuclei separately in the deposits within the cytoplasm of intermediate trophoblast cells and syncytiotrophoblast cells): 1 ϭ low HCG activity Ͻ35%; 2 ϭ medium villi as well as in the columns. At least 200 positively labelled cytotrophoblastic nuclei were counted in up to four sections from HCG activity 36-70%; 3 ϭ high HCG activity Ͼ70% (Mazur and Kurman, 1994) . each paraffin wax block investigated. Percentages of positively labelled nuclei were calculated and listed according to the following Statistical analyses were done by the Mantel-Haenszel test for linear association, by the Kendall correlation and the Kruskal-Wallis scores: 0 ϭ no immunostaining; 1 ϭ up to one-third of nuclei were labelled, which is equal to a low Ki-67 proliferation rate; 2 ϭ between test. Values of P Ͻ 0.05 were considered to be statistically significant. one and two-thirds of nuclei were labelled, which is equal to a medium Ki-67 proliferation rate; 3 ϭ between two-thirds and all trophoblast nuclei were labelled, which is equal to a high Results proliferation rate (Klein et al., 1995) .
According to the Ki-67 immunostaining labelling of the average period of 1.9 days (Fritz and Guo, 1987) . In the present 15 3 2 790 62 study, the high biological activity level of the trophoblast in *Second value greater than detection limit, therefore excluded.
intrauterine pregnancies became evident in the comparatively high average of the Ki-67 labelling rate.
The results obtained in relation to tubal pregnancies indicated with medium Ki-67 proliferation rate showed a mean serum that the preoperatively measured serum HCG values were HCG increase of 69.4% (Ϯ8.6%) and tissue with high Ki-67 significantly lower than those found in intrauterine pregnancies. proliferation rate (Figure 1b) showed a mean serum HCG Nevertheless, ICC values found in tubal pregnancies were increase of 75.3% (Ϯ13.6%). The corresponding results of comparable to those found in intrauterine pregnancies. In ICC labelling showed a 47.2% serum HCG increase with low, tubal pregnancies, as well as in intrauterine pregnancies, the and a 65.2% serum HCG increase with medium ICC activity.
correlation between Ki-67 activity and ICC proved to be The results of labelling are shown in Table I . between intracellular HCG production and the biological There was a statistically significant correlation between Kiactivity of the trophoblast cells. The discrepancy between a 67 labelling and the percentage of serum HCG increase relatively low serum HCG and a high activity of the trophoblast (P ϭ 0.01). Similarly, the Ki-67 proliferation rate was positively (e.g. patient nos. 12 and 15; Table I ) might be due to the correlated with ICC (Table I ) (P ϭ 0.02).
smaller number of cells in the tubal pregnancies compared to Seven preparations of the specimens from the intrauterine the intrauterine pregnancies. pregnancies showed high Ki-67 proliferation rate and three
The present study also showed a significant correlation showed medium Ki-67 proliferation rates (Table II) . All serum between Ki-67 labelling and the increase of serum HCG in HCG concentrations were Ͼ6045 mIU/ml; five were even tubal pregnancies. In consequence, it might be possible to higher than the detection maximum. ICC labelling according establish a relationship between the size of increase in serum to the score is listed in Table II . Ki-67 and ICC were HCG over a period of 2 days, and the biological activity of significantly positively correlated (P ϭ 0.001).
the trophoblast tissue and its intracellular HCG production. The more pronounced the increase in serum HCG, the higher Discussion the biological activity of the trophoblast tissue and the higher the intracellular HCG. The different cell activity proved to be The results, although obtained from a relatively small sample of patients, demonstrated a significant correlation between the independent of the initial serum HCG value (Table I) . In summary, the results from this preliminary study suggest relative increase in serum HCG over a 48-h period and the biological cell activity of the trophoblast, determined that the relative increase in serum HCG over a period of 48 h can serve as a parameter for monitoring the biological activity immunohistochemically in tubal pregnancies. The statistical correlation is independent of the absolute serum HCG value, of the trophoblast in tubal pregnancy, independently from the initial serum HCG value. Therefore treatment of tubal according to our chosen method. Furthermore, it became evident that cell activity measured by Ki-67 labelling was pregnancies by different substances should not depend on the initial HCG value, but should be based on at least two serum also correlated with the intracellularly produced HCG of the trophoblast cells. Ki-67 has already been shown to be a suitable HCG evaluations with a consecutive calculation of the relative rise. Spitzer et al. (1992) treated a small series of tubal marker for the biological cell activity of the trophoblast (Cheung et al., 1993 , Klein et al., 1995 and seems to reflect pregnancies by means of PGF 2α and showed excellent success rates in cases of decreasing or stable preoperative serum HCG cell activity with a high degree of accuracy.
In cases of intrauterine pregnancies, only one serum HCG values; given a sharp increase in serum HCG values, the therapy proved less successful (Spitzer et al., 1992) . Less active value was available. However, previous studies on the increase tubal pregnancies may therefore demand a correspondingly less aggressive form of therapy and, occasionally, may well justify an observational approach. The form of drug therapy indicated by a confirmed serum HCG increase will have to be examined by future clinical studies.
